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^chnicai Ficid SUBSTITUTE SPECIFICATION 

A REMOTE CONTROL APPARATUS AND A RECEIVER AND AN AUDIO SYSTEM 

BACKGROUND OF THE INVENTION 

Field of The InventiQn 

[OQQl] The invention relates to a remote control apparatus, a 
receiver and an audio system and, in particular, to a remote 
5 control apparatus that is capable of operating and adjusting ^&fee 
gcxld a mult i -channel receiver^ and to a receiver that is capable of 
outputcing multi -channel sounds^ as well as an audio system that 
comprises the oaid receiver and th osaid remote control apparatus, 

10 Baefeg3Fe- und - -o£" - thQ -- irivpntionP escription of The Related Art 

In setting up an amplifier or a receiver used So^in an 
audio-visual (AV) system, such an A V system typically uses five 
speakers, which are to be placed at the front right, front center, 
front left, rear right and rear left sides_^ respectively, as well 
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as a subwoofer for enhancing the bass soiind. After the setup, the 
following adjustments may be required: 
[0003] (1) Configuration of speakers 

In such systems I the following setups are required to regenerate 
5 the proper sound field with the^e five speakers: 

[0004] (i) set the size (e,g,, large/small or existence/absence) 

of each speaker; 

[0005] (ii> set the existence/absence of the subwoofer; 

[0006] (iii) set the value of the distance from each speaker to 

10 the listening position; and 

[0007] {iv> adjust the balance of the sound volume for each 

speaker - 

[0008] As for the above items (i) to (iv) , the listener may 

input respective setting values or existence/absence indications 

15 serially in accordance with the setting menus on the amplifier or 
the receiver. In particular, as for the items (i) , (iii) and (iv) , 
the settings are required for each of the five speakers - 
[0009] (2) Setup of the listening position (adjustment of the 
sound volume balance when the listening position is 

20 changed) 

[0010] Since it is desirable for the listener to listen to the 
tmisic or watch the movie in the center between the left and right 
speakers, the sound volume balance is usually pre-adjusted to the 
state in which the listener takes a position in the center, 
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However, if the listener changes his or her position to an yothor 
position other than the center, a further adjustment of the sound 
volume balance may be required because the sound volume balance has 
become inappropriate due to the listening position change. 
^ tQQl^^ (3) Adjustment of the room acoustic condition 

[0012] ^Under the usual environment surrounding the listener, 

such phenomena can often occur that a particular frequency of the 
sound from the speakers tends to be reflected, diffracted and 
absorbed with the influence of the windows and/or furnishings. 

10 Accordingly, although a flat frequency characteristic is output 

from the amplifier or speakers, the frequency characteristic at the 
listener position may represent somewhat ups and downs. Therefore^ 
such adjustment may be required as to gain a flat frequency 
characteristic at the listener position by means of adjustment of 

IS the graphic equalizer, 

[0013] As for the configuration of speakers in the above item 
(1) , the procedures and the setting items are usually too many, 
troublesome and not easy for listeners. Accordingly, if the 
listener, for example, watches the movie without an appropriate 

20 setup, there may exist such problem that the listener cannot gain 
the proper sound field. 

[0014] Besides, as for adjustment of the sound volume balance in 
the above item (2) , listeners have been conventionally requested to 
operate the remote control unit at the listening position to adjust 
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the sound voluime balance while he or she is actually hearing the 
Bound with his or her ears. Accordingly, whenever the listener 
changes his or her listening position, he or she has to make a 
further adjustment, which may be troublesome to the listener. 
5 [Q015] Moreover, as for the adjustment of the room acoustic 
condition in the above item (3) , conventionally, it has been 
difficult for the listener to adjust the frequency characteristic 
exactly so as to make it flat because the listener should have made 
such adjustment based on his or her perception with his or her 
10 ears. Also, because the variation of frequency characteristic is 
caused by the sound reflection, diffraction and absorption against 
the window and/or interior furnishings, the listener has to make a 
room acoustic adjustment whenever the listener changes his or her 
listening position. 



the above-stated problems, Thus^ it is an objective of the 
invention to realize a remote control apparatus and a receiver that 
20 are capable of automatically performing various setups, adjustments 
and corrections for the receiver in an audio system having a 
plurality of speakers, 

gtt mrnorv of th e invention 
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^a ^[0016]It is an object of the invent ioni^ to address 
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[0017] The invention achieves the above- stated objective as 
follows : 

[0018] (1) The invention provides a remote control apparatus 
capable of operating and adjusting a multi-channel receiver. 
5 The oaid remote control apparatus is characterised in that the said 
remote control apparatus comprises transmitting means for 
transmitting data to the said receiver, a microphone for receiving 
the sound outputted from the oaid rccQivcr receiver ^ and arithmetic 
operating means for calculating the state of th c s ai - d receiver from 

10 the said sound received by the aaid microphone and analyzing an 
adjustment value for th esaid receiver based on a calculation 
result^ and that the oaid transmitting means transmits data for 
initiating adjustment for the-s^ti^t receiver and transmits an 
analysis result obtained by the oaid arithmetic operating means. 

15 This remote control . apparatus first transmits the data for 
initiating the adjustment for the receiver, then uses the 
microphone to receive the sound from the receiver, and transmits 
back to the receiver the analysis result obtained through the 
calculation upon the received sound by the arithmetic operating 

20 means. With such structure, it becomes possible to automatically 
perform various setups, adjustments and corrections for the 
receiver in the audio system having and using a plurality of 
speakers . 
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[0019] (2) The inventive remote control apparatus as disclosed 
in the above (1) is further characterized in that the state of the 
receiver is at least one of a distance from a speaker to the remote 
control apparatus, a frequency characteristic or a sound pressure 
5 level. Thus^ this inventive remote control apparatus is configured 
to send to the receiver at least one of a distance from a speaker 
to Che remote control apparatus (namely^ the listening position) , a 
frequency characteristic and a sound pressure level as the analysis 
result obtained by the arithmetic operating means, so that it 

10 becomes possible, in the audio system using a plurality of 

speakers, to automatically perform various setups, adjustments and 
corrections in terms of at least one of the distance from a speaker 
to the listening position, the frequency characteristic and the 
sound pressure level. 

15 [0020] (3) The inventive remote control apparatus .as disclosed 
in the above (1) or (2) is further characterized in that the remote 
control apparatus comprises two microphones. Provision of the two 
microphones can generate the equivalent effect as dummy heads, so 
that it becomes possible to make a measurement under the 

20 approximately same condition as the real environment . 

[0021] (4) The inventive remote control apparatus as disclosed 
in the above (1) or (2) is further characterized in that the remote 
control apparatus additionally comprises an apparatus main body, 
first and second microphones arranged ^at a front portion of said 
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apparatus main body, first and second rotation holding plates which 
rcppoot -i v cA yw hich, respectively"/ hold said first and second 
microphones and to which partial gear portions that can be engaged 
with each other are formed and a swivel ing knob which engages with 
5 at least one of said first and second rotation holding plates to 
give a swiveling force thereto. In particular, the first and second 
rotation holding plates are pivoted to the apparatus main body such 
that the plates engage with each other to swivel in opposed 
directions- Thus, with the use of the two microphones that are 

10 strongly directional and are supported so as to be substantially 
pivoted to the apparatus main body, it becomes possible to receive 
the sound directly from the speakers without any influence of the 
reflection from the wall and other environmental objects. 
[0022] (5) The inventive remote control apparatus as disclosed 

15 in the above (1), (2) or (3) is further characterized in that the 

remote control apparatus additionally comprises receiving means for 
receiving data from the receiver^ and that the data received by the 
receiving means from the receiver is rof errcd ref erenced while the 
state of the receiver is calculated by the arithmetic operating 

20 means, with this receiving means, it becomes possible to make an 
adjustment for the receiver while keeping ^&hea bi-directional 
communication with the receiver, which may be in turn resulted in 
more fine and correct adjustments. 
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[0023] (6) The invention further provides a receiver that is 
operated and adjusted by a remote control apparatus and capable of 
mult i- channel sound outputting. This inventive receiver is 
characterized in that the receiver comprises receiving means for 
5 receiving data from said remote control apparatus and controlling 
means for controlling sound outputs from respective channels, that 
the controlling means outputs a predetermined test tone from each 
channel by receiving at the receiving means data for initiating 
adjustment from the remote control apparatus, and that the 

10 controlling means controls the state of each channel in accordance 
with an adjustment value by receiving at the receiving means the 
adjustment value from the remote control apparatus. This inventive 
receiver outputs the test tone from each channel upon receiving the 
data for initiating the adjustment from the remote control " 

15 apparatus, so that the remote control apparatus can receive and 
analyze the test tone. The receiver finally receives the analysis 
result from the remote control apparatus. With this structure, it 
becomes possible to automatically perform various setups, 
adjustments and corrections for the receiver in the audio system 

20 having and using a plurality of speakers. 

IQ024] (7) The inventive receiver as disclosed in the above (6) 
is further characterized in that the state of the receiver is at 
least one of a distance from a speaker to the remote control 
apparatus, a frequency characteristic, or a sound pressure level, 
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Thus, the inventive receiver is configured to receive at least one 
of the distance from the speaker to the remote control apparatus 
(naTnely_^ the listening position) , the frequency characteristic or 
the sound pressure level as the analysis result obtained by the 
5 remote control apparatus, so that it becomes possible, in the audio 
system using a plurality of speakers, to automatically perform 
various setups, adjustments and corrections in terms of at least 
one of the distance from the speaker to the listening position, the 
frequency characteristic and the sound pressure level. 

10 [QQ25] (8) The inventive receiver as disclosed in the above (6) 
or (7) is further characterized in that the receiver additionally 
comprises transmitting means for transmitting data to the remote 
control apparatus, and that the data required for calculation in 
the remote control apparatus is transmitted. With this transmitting 

15 means on the receiver, it becomes possible to make an adjustment 
for the receiver while keeping the bi-b ^r-directional communication 
with the remote control apparatus, which may be in turn resulted in 
more fine and correct adjustments for the receiver. 
[Q026] (9) The invention furthermore provides an audio system 

20 comprising a remote control apparatus capable of operating and 

adjusting a multi -channel receiver and a receiver which is operated 
and adjusted by said remote control apparatus and capable of multi- 
channel sound outputting. This audio system is characterized in 
that the remote control apparatus comprises transmitting means for 
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transmitting data to said receiver, a microphone for receiving 
sound output ted from said receiver and arithmetic operating means 
which calculates the state of said receiver from the sound received 
by said microphone and analyzes an adjustment value for said 
5 receiver from a calculation result; that the receiver comprises 
receiving means for receiving data from said remote control 
apparatus and controlling means for controlling sound outputs for 
respective channels, that the controlling means of the receiver 
outputs a predetermined test tone from each channel by transmitting 

10 data for initiating adjustment for the receiver from the 

transmitting means and receiving data for initiating adjustment by 
the receiving means, and transmits an analysis result obtained by 
the arithmetic operating means from the transmitting means to the 
receiver, and that the controlling means controls the state of each 

15 channel in accordance with an adjustment value received by said 
receiving means. 

[Q027] The receiver within this inventive audio system outputs 
the test tone from each channel upon receiving the data for 
initiating the adjustment from the remote control apparatus so that 
2 0 the remote control apparatus can receive and analyze the test tone. 
The receiver finally receives the analysis result from the remote 
control apparatus- With this structure, it becomes possible to 
automatically perform various setups, adjustments and corrections 
for the receiver in the audio system using a plurality of speakers, 

S : \GO\SP15GOC0 . GOR 10 



Received froin<9143320615>at»9;51:t8AM [Easter 





Jun-25-2002 10:01 



Froni-NA PHILIPHS ELECTRONICS 



914-332-0815 



T-884 P. 037/062 F-051 



PHJPOOOOllJP 000011 



11 



16.05.2001 



[0028] 



(10) The inventive audio system as disclosed in the above 



(9) is further characterized in that the state of the receiver is 
at least one of a distance from a speaker to the remote control 
apparatus, a frequency characteristic, or a soxmd pressure level. 
5 Thus, it becomes possible, in the audio system using a plurality of 
speakers, to automatically perform various setups, adjustments and 
corrections in terms of at least one of the distance from each 
speaker to the listening position, the frequency characteristic and 
the sound pressura level , 

10 [0029 (11) The inventive receiver as disclosed in the above (9) 

or (10) is further characterized in that the receiver additionally 
comprises transmitting means for transmitting data to the remote • 
control apparatus, and that the data required for calculation in 
the remote control apparatus is transmitted. With this transmitting 

15 means on the receiver, it becomes possible to make an adjustment 

for the receiver while keeping the bij^fe*— directional communication 
with the remote control apparatus, which may be in turn resulted in 
more fine and correct adjustments for the receiver . 

2 0 Brief Description of the ■ Ora - winge 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[QQ30] t'igure 1 is a schematic diagram illustrating the electric 
structure of the audio system in accordance with the first 
embodiment of the invention; 
^ tQ031] Figure 2 is a schematic diagram illustrating the 

structure of the placement of each of the components of the audio 
system in accordance with the embodiment of the invention; 
[0032] Figure 3 is an operational flow-chart for the first 
embodiment of the invention; 
'^^ tQ033] Figure 4 is a schematic diagram illustrating the electric 
structure of the audio system in accordance with the second 
embodiment of the invention; 

[0034] Figure 5 is a schematic diagram illustrating the electric 
structure of the audio system in accordance with the third 
15 embodiment of the invention; 

[0035] Figure 6 is a schematic illustration of the remote 
control apparatus used in the third embodiment of the invention; 
and 

[0036] Figure 7 is a schematic illustration of the remote 
20 control apparatus, partially containing a notch, used in the fourth 
embodiment of the invention. 

■De iail e d D e scription of th e fjiv e niion 

______ [Firot Qmbodimcnt ] 
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DESCRIPTION OF THE PRKFERRED EMBODIMENTS 

[Q037] A. FIRST EMBODIMENT 

[0038] Figure 1 schematically illustrates an audio systenv^rW 
that comprises a receiver 100 and a remote control apparatus 300. 
5 As shown in Fig. 1, five speakera 201, 202, 203, 204 and 205 and a 
subwoofer 206 are connected to the receiver 100. The receiver in 

Fig. 1- i - a - such receiver that can be operated and adjusted by the 

remote control apparatus 300 as described later in detail and can 
output multi-channel sounds. The receiver 100 is configured to have 

10 a CPU 101 as a controller for controlling the sound output of each 
channel and each of the system components, an operation portion 102 
for receiving various operation inputs, a display portion 103 for 
displaying various kinds of status, a receiving portion 105 for 
receiving the data in electromagnetic waves or infrared radiations 

15 from the remote control apparatus, a digital signal processor (DSP) 
106 for performing various acoustic processes based on the 
instruction from the CPU 101 and an amplifier 107 for amplifying 
audio signals of multi- channels under the control of the CPU 101 
and the DSP 106. 

20 ■ ■■ — - Bopide - Qv - 10039] In addition, the remote control apparatus 

300 i - 9-to-pG ' 3f - f03gTn per forms remote operations and adjustments for the 
receiver 100. This remote control apparatus 300 is configured to 
have a CPU 301 as a controller for controlling each of the system 
components, an operation portion 302 for receiving various 

S ; \GO\SP15GOCO . GOR 13 



Received from < 914 332 0615 > at mm 9:51 :18 AM [Eastern Daylight Time] 





Jun-25-2002 10:01 



Fron-NA PHtLIPHS ELECTRONICS 



914-332-0615 



T-884 P. 040/062 F-051 



PHJPQQQQllJP 000011 
14 16.05.2001 



operation inputs, a display portion 303 for displaying various 
kinds of status, a transmitting portion 304 for transmitting the 
data in electromagnetic waves or infrared radiations to the 
receiver 100, a microphone 306 as a sound-to-electric converter for 
5 generating sound signals in response to its detection of the sounds 
from the speakers^^^ and an A/D converter 307 for converting the 
electric signals generated by the microphone 306 to the digital 
data, 

[0040] The CPU 301 is also configured to have a spectrum 
10 analyzer 3 Ola for analyzing frequency elements of the sounds 
received by the microphone 306, a calculation portion 301b for 
calculating the output state of the receiver 100 from the sounds 
received by the microphone 306 and an analyzing portion 301c for 
analyzing adjustment values for the receiver 100 from the result of 
15 the calculation by the calculating portion 301b. The calculation 
portion 301b and the analyzing portion 301c together coir^jrisea^i 
arithmetic operation means. Moreover, the frequency characteristic 
of the microphone 306 is preferably flat and non-directional . 
[0041] It should be noted that although the spectrum analyzer 
20 301a, the calculation portion 301b and the analyzing portion 301c 
are integrated wichin the CPU 301 in the first embodiment shown in 
Fig. 1, they can be disposed as separate circuits* 

Doo - idooy Furthermore , the spectrum analyzer 301a may alt ernat ively 
be an analog processing circuit ao circuit. 
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[0Q42] Figure 2 illustrates an arrangement of the components of 
the audio system in a listening room, where speakers 201-206 are 
placed so as to form 5,1 channels. A speaker 201 is a front left 
5 one (L) , 202 is a front right one (R) , 203 is a front center one 
(C) , 204 is a rear left one (SL) , 205 is a rear left one — (SL) r ight 
one (SR) and 206 is a subwoofer (Sub)_^ respectively. The receiver 
100 is placed near^ the center speaker 203, and the remote control 
apparatus is placed at the listening position for the listener to 

10 easily operate it, 

[0043] Now referring to Figure 3, the operation of the audio 
system^ comprising the receiver 100 and the remote control 
apparatus 300 will ho below explained > 300, will be explained below. 
Assume that the receiver 100 in the listening room 400 has been 

15 already powered on, that the connection between the receiver 100 

and the speakers 201-205 has been already established, and that the 
remote control apparatus 300 is being kept by the listener at the 
listening position. In this situation, the remote control apparatus 
may be transited changed over from a normal mode to a setup mode (in 

20 otart actup START setup step in Fig. 3) by the listener's operation 
of depressing the "setup" button (not shown herein) mounted at the 
operation portion 302 of the remote control apparatus 300. 
[Q044] The remote control apparatus 300, after having been 
tranoitcd changed over to the setup mode, may tranafcr rhc transf ers 
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the setup data, in accordance with the instruction of the CPU 301, 
from its transmitting portion 304 to the receiver 100 for 
initiating an adjustment of the receiver 100 (step Sll) . Then, the 
receiver ICQ may rQCGarv ereceives that setup data from the remote 
5 control apparatus 300 at its receiving portion 105 to pcrfor m lOS^ 
and performs the required system setup with the assistance of the 
CPU 101 (step S21) . The CPU 101 of the receiver 100 may 
output outputs a series of the predetermined test tone signals from 
each of the channels (step S22) . In particular, the CPU 101 f^ay 

10 eefl - t; - j? e l - control s each of the speakers, for example, in a sequence of 
L/ C; R, SR, SL and Sub, to output a pink noisee* pulse having a 
certain frequency and a certain sound pressure level (SPL) w ith a 
predetermined timing interval through the amplifier 107. 
[0045] Then, test tone signals may bc are received by the 

15 microphone 306 of the remote control apparatus 300 and delivered to 
the CPU 301 after having been converted to the digital data by the 
A/D converter 307 (step Si2) . Thereafter, the CPU 301 of the remote 
control apparatus 300 may calculatc calculates a state of the 
receiver output, a state of the listening room and states of each 

20 of the speakers based on the digital data received b y from the 

microphone 306, In other words, the spectrum analyzer 30ia and the 
calculating portion 30ib of the CPU 301may cooperate to calculate a 
distance from each speaker to the remote control apparatus (namely^ 
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the listening position) , a frequency characteristic and a sound 
pressure level (step S13) , 

[0046] Then, the analyzing portion 3 0lc may anal - ygc analyzes, at 
suep S14, adjusting values from the calculation rcaulc b y results of 
5 the calculating portion 301b- In particular, such analysis may 
include : 

- whether or no the sound pressure level (SPL) o f each speaker is 
a - l"l - in within an equivalent level at the listening posit io n-or ' not , 
or which channel (s) and to w hat degree should be adjusted so as to 

10 make all sound pressure level s equal; 

- determining the size (large or small) of each speaker based on 
the distribution of frequency characteristics; and 

- analyzing what time difference each sound from each speaker has 
reached the listening position with, so as to calculate the 

15 distances from respective speakers to the listening position. 

[00473 Then, the CPU 301 of the remote control apparatus 300 may 
t r a - n Qm -ib& t r an smi t s such analysis results from the transmitting 
portion 304 to the receiver 100 (step S15) , so that the receiver 
100 may receive the analysis result from the remote control 

20 apparatus 3 00 at its receiving portion 105 (step S23) . Accordingly, 
the CPO 101 of the receiver 100 can perform various adjustments 
required to set up the speakers (speaker configuration) based on 
the analysis result (step S24) , It is particularly desirable for 
the CPU 101 to return to the step S22 for output ting the test tone 
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again to assure that the receiver has been adjusted so as to be in 
the desired state. If required, a further adjustment may be 
performed (steps S24 to S22) . Finally, the remote control 300 and 
the receiver 100 may complete the setup mode and trgnpit change over 
5 back to the normal mode (setup end) , 

IQQ48] The operation just explained above was in conjunction 
with the setup of the speaker configuration. In case of the 
listening position setup in response to the change of the listening 
position, the remote control apparatus 300 may be t r ans i t c d c hange d 

^0 over from a normal mode to a listening position setup mode by the 
listener's operation of depressing the »'level set" button (not 
shown herein) mounted at connected to the operation portion 302 of 
the remote control apparatus 300. In this situation, some required 
adjustments for the sound pressures for each speaker may be 

15 automatically performed according to the same procedure as 
explained above . 

[0Q49] Also, as for the room acoustic adjustment to adjust the 
inappropriate frequency characteristics due to reflection, 
diffraction, absorption and so on in the listening room, the remote 
20 control apparatus 300 may be rranoito d changed over from a normal 
mode to a room acoustic adjustment setup mode by the listener's 
operation of depressing the "acoustic" button (not shown herein) 
iH QiantQd ac Gonnecced to the operation portion 3 02 of the remote 
control apparatus 300. In this situation again, it is possible to 
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automatically perform some required adjustments for obtaining the 
flat frequency characteristic of each speaker according to the same 
procedure as explained above* 

[0050] In accordance with the embodiment a3 explained above, it 
5 is possible to automatically perform some setup, adjustments and 
corrections for the receiver in the audio system using a plurality 
of speakers without any complicated and troublesome operation by 
the listener - 

[ fi Qcond embodiment ] ■ [0051] B. SECOND EMBODIMENT 

10 EQ052] Figure 4 illustrates an audio system comprising a 

receiver 100 and a remote control apparatus 300 in accordance with 
the second embodiment of the invention, where the same 
eedereference numbers are given to the equivalence as those in 
Figure 1. Such equivalence will not be described in the following 
15 to avoid duplication. 

_E_0p53j Within the second embodiment, the receiver 10 0 m ay 
additionally comprise a transmitting portion 104 for 
transmittingt-he data to the remote control apparatus 300, and the 
remote control apparatus 300 may also additionally comprise a 
20 receiving portion 305 for receiving the data from the receiver 100, 
[0054] With this structure, the receiver 100 and the remote 
control apparatus 300 together could transmit and receive the data 
to/from each other to perform adjustments. Thus, it becomes 
possible to make more fine and exact adjustments through such bi- 
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directional communications between the receiver 100 and the remote 
control apparatus 300. 



possible for the receiver 100 to send the data required for the 
5 calculation to be performed at the side of the remote control 
apparatus 300 through the communication with the remote control 
apparatus 300. Besides, because of the bi-directional 
communication, it becomes possible to display such information as 
adjustment progress status, components to be adjusted and 
10 adjustment completion event not only on the display portion li03 of 
the receiver or the TV screen (on ocrccn dig i play) (on-screen 
display) that is to be connected to the receiver 100j_ but also on 
the display portion 303 of the remote control apparatus 300 near 
the listener. 

1 5 — " In ■■ Bbddi ' tid on - y — e fe e —e ee e ^d cmbodim e R - t — may be app li ed 

^ [0056] In addition, in the second embodiment, the remote control 
apparatus may store, as a learnable remote control, signals of some 
remote control units supplied from other manufacturers with the 
receiving portion i^305 of the remote control apparatus 300. 

20 Moreover, it may be possible for the user to easily locate the 
remote control apparatus 300 by recognizing some blinking or 
beeping event issued from the remote control apparatus 300 in 
response to reception (at its receiving portion 305) of the data 
transmitted from the transmitting portion 104 of the receiver only 

S : \GO\SP15GOCO . GOR 20 



[Q0551 



In particular, in the efejey dsecond embodiment, it is 



Received from < 914 332 0615 > at » 9:51:18 AM [Eastern Daylight Time] 



Jun-25-Z002 10:03 



Frora-NA PHILIPHS ELECTRONICS 



914-332-0615 



T-884 P. 047/062 F-051 



PHJPOOOQllJP QQOQll 
21 16,05.2001 



if the user pushes a certain button on the operation portion 102 of 
the receiver 100. 

— [Third cin±todi - mei » t - f[0057] C, THIRD EMBODIMENT 

[0058] Figure 5 illustrates an audio system comprising a 
S receiver 100 and a remote control apparatus 30 0 in accordance with 
the third embodiment of the invention, where the same code numbers 
are given to the equivalence as those in Figure i and/br Figure 4 . 
Such equivalence will not be described in the following to avoid 
duplication. 

10 [0059] Within the third embodiment, the remote control apparatus 
300 comprises two microphones 306a and 306b instead of one 
microphone 306 in the first and second embodiments. The remote 
control apparatus 300 alao comprises two A/D converters 307a and 
3 07b that are configured to respectively convert signals from each 

15 of the two microphones 306a and 306b to supply converted signals to 
the CPU 301. 

[OOfiO] Figure 6 illustrates the appearance of the remote control 
apparatus 300 in accordance with the third embodiment. In 
particular, on the upper surface of the body portion of the remote 
20 control apparatus 300, there are provided the operation portion 
302, a group of setup buttons 302a (not show herein) usually 
covered with a cover and a LCD display portion 303. Besides, on the 
front side of the body portion of the remote control apparatus 300, 
there are provided an infrared LED 304d for transmitting the data 
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and a photodiode 305d for receiving the data. The remote control 
apparatus 300 additionally comprises two microphones 306a and 306b 
that have a relatively wide directivity and are mounted separately 
each other at the left and right Qidco roopGOtivcl y sides, 
5 respectively, on the front side of the main body, 

[0061] With such separate arrangement of the two microphones on 
both left and right sides of the main body of the remote control 
apparatus 3 00, it may be possible to gain the equivalent effect as 
in case of dummy heads, so as to collect and measure the test tone 
10 under the approximately same condition as the real environment of 
the listener. It is also possible to collect the test tone in all 
ranges including the rear side by using the two microphones having 
the relatively wide directivity. 

[0062] Alternatively, the two microphones 306a and 306b may be 
15 mounted on the respective side faces of the main body of the remote 
control apparatus 300 rather than on the left and right portions of 
the front side as illustrated in Fig. 6. It should be noted that 
^hile the configuration of this third embodiment in Pig. 5 contains 
the bi-directional communication facility in the same manner as in 
20 the second embodiment, it may embodiment but it -mQ - y altemacivelv 
include only a unidirectional facility as in the first embodiment. 

[Fourth embodiment] [0063] D, FOURTH EMBODlMEyTT 

[0064] Figure 7 illustrates a remote control apparatus 3 00, 
which is configured to partially include a notch, in accordance 
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with the fourth embodiment of the invention, where the same numbers 
are given to the equivalence as those in Figure 6. Such equivalence 
will not be described in the following to avoid duplication. 
[0065] On the upper surface of the main body of the remote 
5 control apparatus 300, there are provided two microphones 3 06a and 
306b for collecting the monitor sounds as test tones as illustrated 
in Fig* 7. These two microphones 30Sa and 306b are held by rotation 
holding plates 311 and 312_^ respectively. The rotation holding 
plates 311 and 312 comprise respective partial gear portions (not 

10 shown herein) that have the same diameter and can be engaged with 
each other. The rotation holding plates 311 and 312 are supported 
with a cage member (not show herein) of the main body in such 
manner that those partial gear portions are engaged with each 
other. In addition, on the remote control apparatus 300, there are 

15 provided a small gear 313 that is pivoted to the main body so as to 
be engaged with the partial gear portion of the rotation holding 
plate 311 and also an operation knob (not shown herein) to be 
integrated with the small gear 313, 

[00661 With such configuration of the remote control apparatus 
20 300, when the operation knob is handled to rotate the small gear 
313, which is configured to be coaxial with the operation knob, 
tiQvard the in the direction of arrow A as shown in Fig. 7, the 
rotation holding plate 311 will be correspondingly rotated toward 
the opposite direction against the arrow A while the rotation 
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holding plate 312 will be correspondingly rotated coward the same 
direction as the arrow A, At this time, the rotation holding plates 
311 and 312 together are rotated with the equal angle amount toward 
the open direction because the diameters of both plates are in the 
5 equal size, 

[0067] Thus, when the operator aims the remote control apparatus 
300 toward a speaker as a eound source and handles the operation 
knob, the rotation holding plates 311 and 312 will be rotated so 
that both of the microphones^ held with the respective rotation 

10 holding plates^ can move by the equal rotation amount toward either 
open or close direction and receive the test tone from the opposite 
sound source in the approximately perpendicular direction. In other 
words, it is possible for the microphones, if they are strongly 
directional, to selectively receive the test tone sounds from a 

15 plurality of the sound sources in the almost same condition as in 
the case where the listener hears the sound with a pair of ears, 
[0068] It should be noted that although the diameters of the 
partial gears of the rotation holding plates 311 and 312 are equal 
in the remote control apparatus 300 in accordance with the forth 

20 embodiment, each of the diameters may be preferably selected in 

accordance with the overall design specification, and the degree to 
open or close the axial lines of the microphones 306a and 306b by 
means of the operation knob may be also preferably selected' in 
accordance with the system usage environment . 
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[0069] Furthermore, the remote control apparatus 300 tnay be 
configured such that the rotation of the small gear 313 could be 
driven by means of a motor, the test tone output from the opposite 
sound source could be of linearity and high frequency (e.g.^ 5 kHz 
5 and more) , and the degree to open or close the axial lines of the 
microphones 306a and 306b could be automatically adjusted to take 
such position as to receive the maximum amount of the test tone. 
With such configuration, the output level of the opposite sound 
source could be adjusted based on the test tone. This configuration 

10 allows for the listening position to be exactly adjusted through 
the use of the microphones having strong directionality. 
_[_0070] It should be further noted that although the microphones 
306a, 3 06b as above described are configured to be rotated with the 
equal angle amount, they may have respective different rotation 

15 angles by providing separate rotation knobs and/or separate motor 
drives. With such different angles, it may be possible to 
selectively receive a plurality of the sound sources even if the 
listening position may be one-sided to either right or left 
direction from the center of the listening room 400. 
t007l3 Consequently, in accordance with the invention as above 
described, it is possible to realize the audio system comprising 
the remote control apparatus and the receiver which can 
automatically perform setups, adjustments and corrections for the 
receiver within the audio system using several speakers, 
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^, A r e moi^ ^- eontfol - apparatus capable of op e rating cmd-ad f u s ttng - a - miilti - 011001101 

geeeivor, comprising: 

tro3i5niittiiig m e ans for transmitting data t o s a i d -^Ha eoivery 

a^ierophono for receiving sound outputt e d from said r & o e iv -e r; - a n^ 

arithm e tic op e rating ni e tms fQr - < >atottteft^ ^ thQ s tate " ^^ ^ from said soxind 

received by said miorophon e and anal)%ine - an - Qdjt i Q^¥ t em - valuo - fer said rocoi - vor bas e d on a 

— wher e in said transmitting m e ans transniiis data for initiating adjnat meat-jep^d 

fe c e ivof - aad - tronsmits an analysis result obtained by said arithmotic op e rating means, 

3t The remote control apporatus according to claim I, wherein tho - state of said receiv e r 

10 at Icam ono of a distance from a spoolcer to said remote control apparatm;, a frequency 
characteristic, or a sound pr e ssur e lev e l, 

S-; The remote control apparatus according to claim 1 or claim 2> wh e r e in a number of 

said - mioropbono is two, 

4: The remote control apporatus according to claim 1 or claim 2>"Comprising; 

an apporatiic main body; 



fifs^Qn4■&eeea d 4¥t k> f e pbet ^ ■ alTt^ portion of said apparatus main body; 

first and s e cond rotation holding plates which respootively hold - said first-and -s eecvnd 

microphon e s and to which partial gear portions that can bo engaged with oaoh oth e r or e formed; and 
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— a swiv e Iiftg4caob whioh eiigag e o wirh ftt46a 3t"OB0 of said first and s e cond ro tftfeen 

k o td ing pl ates to giv e a Qwi v e tuig forco thereto, 

- ^ofoin ^aid first and s e oond rota t^ioi ^ - b etdmg p l Q t o& aro pivoted to said apparatu s 

main body such Uiat fiak ^ > te tQ3 - on:gQgQ with each other to s wiv e l in oppoo o d dircotioTxa, 

5; Tho remote control apparatus acooiding -to an y of ^^Iaims 1 to 4 , fijrth e r oomprlsiBg 

roeoiving mcans for rec e iving data from said r e o e ivor^ whoroiR - said data recoivod by said r e c e iving 
m e ans from said - r ee eivoF - j fr reforrQd - whjlo tho stat e of said r e c e iv e r is calculat e d by s aidr^i^bmerie 
oporating m e ano, 

6; — A r oooi vor - whioh - i g- oporatod and adjusted by a remote control apparatus and capabl e 

of multi - ohoflnol sound outputting, comprising: 



by 4 K3(X)i j ytng - at --9 aid " rocoi\Mng moans - data - for - k^^^^ ^ ^ 
apparatus, and 

s aid - Qontyolling-meaas eeatFo te^ t^^ in aoo ^4ftfl<^e^w-ab^ 

adjustment value by receiving at said rocoiving moans said adjtistmont valuo - #em said - ronioto 
control apparatus. 

7t The rec e iver according to claim 6^ wherein thQ -s tat(>of soid - reeo t vor i Q - at - joaQtonc - of - a 

di s tanoo - frotgha -s peakor to &oid r om ot o c o ntr o l oppora tuG , a fr o qu e ncy oharact e ristic^ or a sound 
prossuro lovol. 
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& Tli e r e c e j vor according to claim 6 or claim 7, fiLrchor ' OQmpri9iTig tranOTniltir i g moanc 

fortransTTiittirig dQ - t a-te-fl ftid-romote control apparattts ? 

whcroin data required for oalottlarion in said remoto control apparat -as Iq- tran smitted. 

Afl-ftttdi€H6 ystQm comprising: a r e inot e control ftpparat ft&-e^ab to - of operating and 

ft djl^5t^ng a muUi - chann e l r e o e i ver; and-Q rocoivor whioh is operated and adjust e d by $aid r e mot e 
control apparatufl ond - oop ^ ablo of - multi - Qhannol sound outputting, 

aaid remoto control: apparatus comprising: lmns^^^tt^ng m e ans for tronomitting data to 

Ga id -roooi ve - Fj - a - mjorophone for receiving sound outputi e d from said reo e iver; and -ari4iffftQtie 

op e rating m e ans which calculates -tb^tat^-<»f-6dd^oe o i v eg- fr<>m4bo-s<^ 

m - tefephonc and analyzes an adjustment value for said r e c e iv e r from a calculation r e sult, 

aaid rocoivor comprioing: receiving moans for rocoiving data from said romoto control 
apparatus; and controlling m e ans for oontrolling sound outputs for r e sp e ctive choJia e ls, 

— ■ vvh e r e m -soi^- e ertt r oBi ng mc tm s-o 4^^d - fQcoi^^ ^ a prQd Q t o f 3^ik) od 4 0 6 t - teno - &om 

caeh ohannol by transmitting data for initiating adjustment for said receiver from said tran s mitting 
means and rec e iving data for initiating adjustment by said r e c e iving m e ans, and transmits on analysis 
result- obta i Aed"by o ai d- a rith^-n ot ^c- o pegatiii g H^fteifa^ to said r e c e iver^ and 

said oontrolling means controls the stat e of e ach channel in aocordanoo with oa adjustment value 
reooivod by said rocoiving means. 

4.^^ T - b e- aud ky-fi y gfeem ■aeeor4f tLfi - tQ claim 9^ wh e i ^e in th e stat e of said r e c e iv e r is at least 

one of a distonco from a speaker to said romoto oontrol - apparatusra - froqiien e y -e haroo t oriGtio, or a 
sound pressure level 
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■H^ Th e aadio o yatom acoording to claim 9 of o laim 10, further comprising: trancmining 

moono fortgan fl mitiing data to coid romoto oontrol apparatus on said r e o e iv e r Gido; and reeoiviag 
moan s for r e c e iving d fi ia from said receiver on said r e mo t o - oofltrol apparatus side, 

\M4n i )FQin said remote control apparatus - aQd - sa t d ' roooivor altornotely e x e cut e 

tronomio Q ion and reception of data whilo porforming adjuatmont. 
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ABSTRACT OF THB DISCLOSURE 

In regard to an audio system using a plurality of speakers, various settings, adjustment 
and compensation of a receiver aree nabl e d. 

Aenabled, A remote control apparatus which can operate and adjust a multi-channel 

receiver comDrises: tranomitting m e an s includes a transmitter for transmitting data to the receiver; a 
5 microphone for receiving sound outpurted from the receiver; and an arithmetic operating meai ^uiiit 
which calculates the state of the receiver from the sound received by the microphone and analyzes an 
adjustment value of the receiver from a calculation result, wherein the transmitting moon st ransmitter 
transmits data for initiating adjustment for the receiver and transmits an analysis result obtained by 
the arithmetic operating momio to th e r e c e iv e r. 

10 unit to the r eceiver. 
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